Correlation between the activities of five ribosome-inactivating proteins in depurination of tobacco ribosomes and inhibition of tobacco mosaic virus infection.
The rRNA depurination activities of five ribosome-inactivating proteins (RIPs) were compared in vitro using yeast and tobacco leaf ribosomes as substrates. All of the RIPs (pokeweed antiviral protein (PAP), dianthin 32, tritin, barley RIP and ricin A-chain) were active on yeast ribosomes. PAP and dianthin 32 were highly active and ricin A-chain weakly active on tobacco ribosomes, whereas tritin and barley RIP were inactive. PAP and dianthin 32 were highly effective in inhibiting the formation of local lesions caused by tobacco mosaic virus (TMV) on tobacco leaves, whereas tritin, barley RIP and ricin A-chain were ineffective. The apparent anomaly between the in vitro rRNA depurination activity, but lack of antiviral activity of ricin A-chain was further investigated by assaying for rRNA depurination in situ following the topical application of the RIP to leaves. No activity was detected, a finding consistent with the apparent lack of antiviral activity of this RIP. Thus, it is concluded that there is a positive correlation between RIP-catalysed depurination of tobacco ribosomes and antiviral activity which gives strong support to the hypothesis that the antiviral activity of RIPs works through ribosome inactivation.